BACKGROUND: eliciting the priorities of cancer survivors is essential to address the specific needs of cancer survivor subgroups.
a total of 14.5 million americans are cancer survivors, and most are >5 years past their cancer diagnosis. [1] [2] [3] however, survival does not represent a return to the life before cancer, because most survivors experience changes in quality of life related to long-term and late effects from the disease and its treatment. understanding the enduring difficulties and perspectives on the greatest challenges for cancer survivors is essential for identifying and planning for the specific needs of cancer survivor subgroups. 4 Research on rectal cancer survivorship has focused on health-related quality of life (hRQol), as well as comparisons between survivors with or without a permanent ostomy. [5] [6] [7] [8] [9] although systematic reviews and a meta-analysis have not shown a clear hRQol difference in patients with or without a permanent colostomy, most patients and healthcare providers presume that living with an ostomy is dramatically different and more difficult than living without one. [10] [11] [12] Research directly comparing the hRQol impacts of various rectal cancer surgical approaches has not relied directly on the narrative appraisals of patients' experiences. this approach can complement hRQol measures because it allows patients to report, in their own words, the outcomes that are most meaningful to them. Well-documented and systematically collected information about patients' experiences after cancer surgery could also optimize treatment decisions that are driven in part by an unrealistic appraisal of what life is like with or without an ostomy. 13 in our previous report of the greatest challenges experienced by long-term colorectal cancer survivors with ostomies (88% survivors of rectal cancer), 14, 15 we identified ongoing concerns, including adjustment problems that endured beyond the postoperative period and a continued need for education, skill building, and emotional support. survivors also noted a need for good, safe, and economical ostomy equipment and a lack of awareness among healthcare professionals about ostomies and available ostomy supplies. finally, survivors reported that comorbidities had a strong effect on hRQol, ostomy function, and ostomy self-care.
the current analysis is based on a study of rectal cancer survivors with or without permanent ostomy, including those who had a temporary ostomy. among survivors of colorectal cancer, survivors of rectal cancer-particularly those with low tumors-may experience the most challenges with hRQol after treatment. 16, 17 We directly and systematically compared the greatest challenges reported by survivors of rectal cancer whose surgeries resulted in anastomosis, temporary ostomy, or permanent ostomy. our goal was to garner information that could guide treatment decision making and to identify patient-centered concerns that could be mitigated through improved survivorship care and advances in research.
PATIENTS AND METHODS

Study Participants
We mailed a one-time survey to all survivors of rectal cancer ≥5 years after diagnosis who were enrolled in the Kaiser Permanente integrated healthcare system in northern California or the northwest (oregon/southwest Washington). 18 all of the participants had a history of abdominal surgery to treat rectal cancer that resulted in an anastomosis or permanent ostomy. We identified participants who had a temporary ostomy, a subset of the anastomosis group, using medical chart data. our study activities were approved by the institutional review boards at Kaiser Permanente northwest, Kaiser Permanente northern California, and the university of arizona.
Measures
our survey included questions about hRQol, bowel function, dietary and behavioral adaptations related to rectal cancer, and other elements of cancer survivorship, which are reported elsewhere and summarized in table 1. 18, 19 We concluded the survey with an open-ended question. for survivors with permanent ostomy, the question was, "many people have shared stories about their lives with an ostomy. Please share with us the greatest challenge you have encountered in having an ostomy." for survivors with an anastomosis or a temporary ostomy, the survey question was, "many people have shared stories about their lives after rectal or colon cancer surgery. Please share with us the greatest challenge(s) you have encountered since your cancer surgery." all of the participants were provided with a full page in which to write their response. electronic data on rectal cancer history, surgery type, and comorbidity burden (as measured with the Charlson-Deyo comorbidity index score) 26 were extracted from the tumor registries and clinical databases at each study site.
Data Analysis
Qualitative Analysis free-text survey responses were transcribed into a spreadsheet to facilitate our mixed-method analysis. using a qualitative, grounded theory approach, several coauthors reviewed all of the survey responses and created a list of unique topics in our data. 27 Codes were created from the topics and then grouped into higher-level categories. these codes and categories were used in a content analysis. every challenge mentioned received a code. all of the responses were double coded by pairs of researchers who first coded responses individually and then met to resolve any discrepancies. Problems with the codebook or specific participant responses were shared among the entire group of coders (C.K.M., J.E.B., R.S.K., M.G., M.C.H., A.A., V.S.) to ensure that the codebook was applied consistently. Participants' responses were given as many different codes as were applicable so that the number of codes exceeded the number of respondents in our data set.
We did not include in this analysis codes that referred to positive aspects of survivorship, such as faith and family support, because we aimed to describe reported challenges. individuals who mentioned only positive aspects of survivorship were included in the denominator ( fig. 1 ).
Quantitative Analysis of Coded, Qualitative Data
We compared the proportion of respondents who mentioned challenges in each category by surgery type, time since surgery, and sex. time since surgery was dichotomized at a cutoff of 12 years, the median length of time since surgery among respondents. We compared the means of continuous variables using the student t test and the proportions of categorical variables using the χ2 test. We performed Bonferroni adjustment for 3 pairwise comparisons (anastomosis vs permanent ostomy, anastomosis vs temporary ostomy, and permanent ostomy vs temporary ostomy) by using an α of 0.05/3; thus a p-value < 0.0167 was considered statistically significant.
RESULTS
the survey response rate was 61% ( fig. 1 , f/(a -B -D -h)), with a higher response among participants with permanent ostomy compared with anastomosis (66.8% vs 58.6%; p = 0.02). Participants and nonparticipants differed according to several sociodemographic factors but not by stage at diagnosis. 18 among survey respondents, 76% (440/577) wrote an answer to the greatest challenge question. the mean age of respondents and nonrespondents to the greatest challenge question was similar (73.3 ± 10.6 vs 73.0 ± 11.6 years; p = 0.82), as was the number of years between cancer surgery and the survey (13.3 ± 6.5 vs 12.6 ± 6.0 years; p = 0.30). Respondents to the question had a significantly lower comorbidity burden (p = 0.003) and higher education level (p = 0.02) than nonrespondents; otherwise, these 2 groups did not differ significantly (table 2) . Responses came from 241 survey respondents with anastomosis (55%), 145 with permanent ostomy (33%), and 54 with temporary ostomy (12%). Percentages reported for the categories of challenges described below are based on the 440 respondents who provided an answer to our question in english. of these, 42 (10%) responded that they had not experienced any challenges.
Categories of Survivorship Challenges
our taxonomy included 6 higher-order categories of challenges, which encompassed 43 specific topics. on average, respondents who mentioned any challenge reported 1.88 categories of challenges in their response. illustrative quotes of responses for each category are presented in table 3.
Bowel/Ostomy Management
forty-four percent of survey respondents mentioned bowel and ostomy management as one of their greatest challenges. topics included the consequences of living with bowel dysfunction, such as planning around problems or not adequately predicting problems (eg, constipation, diarrhea, gas, odor, incomplete evacuation, incontinence, and urgency). other comments related to strategies for regulating bowel function, such as altering diet, adjusting the timing of meals and activities, changing physical activity, and consuming medications. survivors with ostomies also reported self-care challenges, such as the time and effort required for ostomy care and problems with ostomy equipment that could result in leaks. Pain or discomfort associated with bowel movements was included in this domain.
Negative Psychosocial Effects From Surgery or Ostomy
this category included responses that explicitly referred to negative emotional or social consequences of the surgery. thirty-seven percent of participants reported negative psychosocial challenges, including fear and anxiety regarding gas, odor, incontinence, or leakage of stool or ostomy bag contents; not returning to normal after cancer; constraints on valued activities; relationship and intimacy problems; and other emotional and mental health issues beyond bowel function. survivors described challenges during their initial adaptation after treatment, as well as ongoing struggles with psychological and social issues.
Late Effects of Cancer Treatments
twenty-one percent of respondents mentioned challenges relating to late effects of chemotherapy, radiotherapy, or surgery (other than bowel dysfunction or ostomy-specific challenges). Primary challenges related to surgery included hernias, bowel obstruction or blockage, and urinary incontinence and fistulas. survivors attributed fatigue, concentration, and stamina problems to all treatment modalities (surgery, chemotherapy, and radiotherapy). some enduring pain and discomfort were attributed to the effects of cancer treatment. Radiation-induced scarring, infertility, and sexual dysfunction among women were particularly problematic. survivors with anastomosis wrote about bowel obstructions, strictures, and narrowing of the rectum, and survivors who received chemotherapy wrote about neuropathy. issues relating to cancer recurrence and problems experienced during ongoing surveillance were included in this category.
Comorbidities and Aging (Other Than Rectal Cancer)
thirteen percent of respondents commented on challenges that they attributed to aging or specific conditions (eg, arthritis, heart disease, or other cancers). although these issues were not predominant challenges for most participants, for some these types of challenges were more significant than any directly related to rectal cancer. Preexisting conditions before rectal cancer shaped the survivorship experience for some respondents (eg, those with Crohn's disease noted relief after bowel resection). survivors expressed some difficulty in attributing their current difficulties to old age, comorbidities, or rectal cancer and its treatment and questioned their ability to clearly assess their rectal cancer-specific hRQol.
Postoperative Recovery
Postoperative recovery was mentioned by 5% of respondents as one of their greatest challenges. this category included comments about significant challenges soon after the initial rectal cancer surgery, such as readmission to the hospital, a painful or lengthy recovery, or postoperative infection. We placed these comments in a separate category to distinguish them from enduring and later-onset effects of cancer treatment.
Negative Experiences in Health Care
a few respondents (5%) described negative experiences with health care, including problems experienced during initial cancer treatment or subsequent healthcare encounters. experiences included lack of attention by healthcare providers to quality-of-life issues, other unmet needs (eg, lack of ostomy checkups or updates about recommendations for survivorship care), the cost of ostomy supplies, and lack of options for ostomy equipment. they also reported problems with the quality of care or service (eg, delayed diagnosis or unnecessary treatment) and having been given inappropriate or false expectations about recovery and late or long-term effects.
Challenges by Surgery Type all 6 categories of challenges were reported by survivors in each surgical group (anastomosis, temporary ostomy, and permanent ostomy). the 2 most commonly reported problems in each group were bowel/ostomy management and negative psychosocial effects. survivors with temporary ostomy or anastomosis were more likely than survivors with permanent ostomy to report late effects (p < 0.0001 and p = 0.01). survivors with anastomosis were less likely to report negative psychosocial effects than were survivors with permanent ostomy (29% vs 48%; p = 0.0001; fig. 2 ). Qualitative review of the codes and comments within each category revealed many issues shared across the surgical groups, such as managing bowel function and avoiding incontinence (or equipment failures) through medication and diet, activity restrictions, and travel accommodations. there were some notable surgery-specific differences. Patients who underwent ostomy reported difficulty in managing equipment, pronounced forms of psychological distress, and good support from ostomy nurses or ostomy support groups. in contrast, patients who underwent anastomosis reported concern about the effects of radiotherapy and the lack of support resources.
Challenges by Time Since Diagnosis and Sex
there were no statistically significant differences in the frequency of reported challenges in different categories by sex or time since surgery.
DISCUSSION
By surveying long-term survivors of rectal cancer with or without a permanent ostomy and asking them a single nondirective and open-ended question, we gained a unique perspective on the greatest cancer-related challenges for survivors ≥5 years after diagnosis. the most frequent problems mentioned were related to bowel/ostomy management and negative psychosocial impacts. the proportion of respondents mentioning types of challenges varied by surgical group in only 2 categories of challenges (negative psychosocial effects and late effects of cancer treatment). Categories of challenges reported did not vary by sex or time since surgery. our content analysis findings reflect the presence or absence of a domain as a major challenge during survivorship rather than the amount of distress experienced within a given domain. thus, our findings related to sex and time since surgery do not directly contradict comparative studies using diseasespecific hRQol measures that have found, for example, that women and survivors with ostomies have worse hRQol outcomes in certain domains or that the effect of an ostomy on hRQol is attenuated by increased age. 9, 28 our results resemble those of a population-level survey of British survivors of colorectal cancer (n = 21,802) 5 Patients who underwent anastomosis in our study perceived a lack of clinical and emotional support, whereas patients who underwent ostomy praised the specialized nursing care and peer support that they received, indicating that survivors without an ostomy have unrecognized ongoing care needs. Despite a much larger population of survivors with anastomosis than with permanent ostomy, healthcare providers seemed to be neglecting the needs of patients who underwent anastomosis, perhaps because of an implicit assumption that these patients have fewer problems because bowel continuity is preserved or because there are too few specialized nursing or other resources for this population. the american Cancer society study of Cancer survivors ii found that 19% of survivors of colorectal cancer reported unmet needs relating to education and information, 4 and our results suggest that interventions should be targeted at managing bowel/ostomy function, as well as psychosocial distress.
Patients who had a temporary ostomy reported the highest levels of bowel/ostomy concerns and levels of psychosocial challenges that are similar to patients with permanent ostomy. this pattern may be attributed to patients who underwent temporary ostomy having experienced 2 adjustment processes (receiving the ostomy and then its reversal). other patient factors, including tumor location, may have also resulted in worse bowel function and thus psychosocial distress. additional exploration of the unique challenges and solutions for patients with temporary ostomy is needed. 5, 29 across surgery types, psychosocial distress was mentioned as one of the top 2 challenges of survivorship by 37% of patients in our study (162/440). in 2011, the us medical expenditures Panel survey showed that, for nearly half of elderly cancer survivors with medicare insurance only, providers did not discuss social and emotional needs at any time after treatment, and in a study of follow-up care priorities expressed by patients who underwent colorectal surgery and surgeons in italy, addressing 
Category of challenge Quote
Negative psychosocial effects from surgery or ostomy "I was a middle school teacher when I became ill…I often had to run to the bathroom between classes and sometimes during class. I retired early in part because the work-related stress became overwhelming. " (survivor with anastomosis) "My ostomy is a permanent fixture attached to my body. Having the thought I will never be normal again, and feeling I no longer really have control over a body function….Constantly thinking of [the stoma] and worry what would happen next…" (survivor with ostomy) Bowel and ostomy management "If I'm going to a major league baseball game, I eat very little the day of the game-towards the end of a game, the beer drinkers are standing in a line to use the bathroom-I can't take the chance to have to wait in a line. " (survivor with anastomosis) "Odor control is probably the biggest challenge. It requires frequent emptying when in social environmentstaking care of what you eat and when you eat it as a control measure-using a fresh bag/wafer to minimize odor prior to a social event-having a bag break or split, or having the clip come undone is never fun in a public place. " emotional concerns during follow-up care was important for 26% of patients but was not a priority for surgeons (p = 0.03). 30, 31 the american society for Clinical oncology and the national Comprehensive Cancer Center network follow-up/survivorship care guidelines for colorectal cancer do not mention psychosocial services as part of recommended follow-up care. 32, 33 however, the more general national Comprehensive Cancer Center network survivorship Care Guidelines recommend screening for anxiety and depression at regular intervals, particularly when disease status or treatment has changed. 34 the discrepancy between patient-reported priorities and clinical priorities indicates that assessment and intervention for psychosocial challenges warrant more systematic attention in rectal cancer survivorship care guidelines and service delivery. the generalizability of our study results is restricted by the lack of ethnically diverse, racially diverse, uninsured (non-medicare-eligible population), and non-englishspeaking participants. Because the survey was cross-sectional and included respondents at different times since diagnosis, we could not adequately address changes in the greatest challenges over time. We were not able to compare responses by patterns of chemotherapy or radiotherapy, by tumor location, or by recurrence status. however, we had a large, population-based sample (derived from a health plan membership of approximately 4 million individuals) and identified cases using high-quality tumor registry data. our method of data elicitation allowed patients to describe their experience using their own terms, and our use of a grounded theory approach to codifying responses in a large, qualitative data set that was rigorously quantified using content analysis resulted in sufficient numbers of respondents by surgical group to permit statistical analysis of subgroup differences.
CONCLUSION
our results revealed the need for bowel/ostomy management, psychosocial services, and surveillance for late effects in survivorship and supportive care services for all survivors of rectal cancer, regardless of ostomy status. the perspective of long-term survivors with anastomosis regarding life after treatment reveals challenges that may not be anticipated during treatment decision making. our findings suggest several messages that could help patients with rectal cancer make decisions about surgery and/or optimize survivorship. first, counter to prevailing ideas that influence surgical decision making, patients with anastomosis or temporary ostomy report as frequently as patients with permanent ostomy that their greatest challenges in survivorship relate to bowel management. second, in accordance with previous hRQol studies, patients with permanent ostomy report negative psychosocial impacts more often than those with anastomosis. finally, patients with a permanent ostomy are least likely to report that the late effects of cancer treatments present a significant survivorship challenge. the enduring concerns (particularly negative psychosocial impacts, bowel dysfunction, and late effects) of survivors of rectal cancer need to be addressed through improved surveillance and supportive care. subsequent studies could explore whether patient-reported challenges vary by tumor location, chemotherapy, radiotherapy, recurrence, or patterns of follow-up care. the next steps include developing and testing support approaches for survivors of rectal cancer, focusing on the common and unique aspects by surgery group and the personnel and resources needed to address those needs.
